Effects of lovastatin on the pharmacokinetics of verapamil and its active metabolite, norverapamil in rats: possible role of P-glycoprotein inhibition by lovastatin.
This study was to investigate the effect of lovastatin on the bioavailability or pharmacokinetics of verapamil and its major metabolite, norverapamil, in rats. The pharmacokinetic parameters of verapamil and norverapamil in rats were measured after the oral administration of verapamil (9 mg/kg) in the presence or absence of lovastatin (0.3 or 1.0 mg/kg). The pharmacokinetic parameters of verapamil were significantly altered by the presence of lovastatin compared to the control group (given verapamil alone). The presence of lovastatin significantly (p < 0.05, 0.3 mg/kg; p < 0.01, 1.0 mg/kg) increased the total area under the plasma concentration-time curve (AUC) of verapamil by 26.5-64.8%, and the peak plasma concentration (C(max)) of verapamil by 34.1-65.9%. Consequently, the relative bioavailability (R.B.) of verapamil was increased by 1.27- to 1.65-fold than that of the control group. However, there was not significant change in the time to reach the peak plasma concentration (T(max)) and the terminal half-life (t(1/2)) of verapamil in the presence of lovastatin. The AUC and C(max) of norverapamil were significantly (p < 0.05) higher than those of presence of 1.0 mg/kg of lovastatin compared with the control group. However, there was no significant change in the metabolite-parent ratio (M.R.) of norverapamil in the presence of lovastatin. The presence of lovastatin significantly enhanced the oral bioavailability of verapamil. The enhanced oral bioavailability of verapamil may be due to inhibition both of the CYP3A-mediated metabolism and the efflux pump P-glycoprotein (P-gp) in the intestine and/or in liver by the presence of lovastatin.